(5-HIAA) had no effect.
Proteolipids are a specialized group of hydrophobic proteins described by Folch-Pi and Lees (1) , and have the unusual property of being soluble in chloroform-methanol (2) or butanol-water mixtures (3) but insoluble in water. In general, proteolipids appear to occur in membraneous structures, e.g., in heart muscle they are recovered in the mito chondria) fraction (4), in central white matter they are mainly myelin components (5) and in gray matter they are found in various subcellular membranes (6). For the organization of the proteolipids molecule, Hemminga and Post (7) have reported that the lipid-protein complexes, consisting of the Folch-Lees protein, tightly bound charged lipids and the un oriented lipids, are embedded in the bilayer structure of membranes. Recently, several investigations (8-11) have implicated the proteolipids in the binding of neurotransmitters and drugs to lipid extracts of nervous tissue. Godwin and Sneddon (12) suggested that butanol extracts from rat brain stem might have a physiological function as receptor proteins for 5-HT. However, they used the particulate fraction instead of the synaptic membranes-rich fraction. In previous experiments (13), we demonstrated that these particulate fraction contained a considerable number of myelin fragments and, moreover, butanol extracts from myelin fragments showed a binding capacity for C14•5-HT.
The objective of the present work was to examine the 5-HT binding properties of the butanol extracts from myelin fragments in detail. The 5-HT binding affinity of the butanol extracts from synaptic membranes was also investigated.
MATERIALS AND METHODS

Preparation of butanol extracts
Male Wistar rats (150-200 g) were decapitated and the brains removed. All procedures were carried out at 4'C unless otherwise stated. The brain stems including hypothalamus, midbrain and medulla oblongata ±pons were homogenized in 0.32 M sucrose (10%) with a
Teflon-glass homogenizer. The myelin fragments and synaptic membranes-rich fractions were isolated from the homogenate by the method of Whittaker et al. (14), then diluted with equal volumes of water and centrifuged at 100,000 x g for 30 min. The resultant pellets of both fractions were resuspended in 50'10 sucrose (2 ml/g brain stem) and extracted with 10 vol.
of water-saturated butanol for 2 hr at room temperature. The extraction mixture was centrifuged at 1,000 x g for 20 min and the butanol phase retained. This was concentrated under N2 at 38°C to about one-third of its original volume (total extract=TE).
Binding of C14.5-HT Aliquots of each TE (4 ml) were treated with water (14%, v/v) to dissolve the insoluble materials, and a 3 ml sample was incubated at room temperature for 20 min with 5 x 10-1 M of C14-5-HT. After incubation, the mixtures were loaded onto a Sephadex LH20 column (2 x 30 cm). Stepwise elution was carried out with solvents of increasing polarity: 100 ml chloroform, 50 ml each of chloroform-methanol (CM) 15:1, 10:1, and 6:1, and then 120 ml of CM 4:1. After chromatography, an aliquot of each of the collected fractions (0.4 ml) was added to counting vials containing 10 ml of tT-21 emulsion phosphor (15), and radio activity was counted in a liquid scintillation counter (Aloka LSC 651). Counting efficiency was approx. 65 %.
Protein and lipid phosphorus determination
Protein contents of the TE and collected fractions were determined by the method of Lees and Paxman (16), using crystalline bovine serum albumin as a standard. Lipid phos phorus was assayed using the method of Chen et al. (17).
Electron microscopy
Morphological examination of the myelin and synaptic membranes fractions was performed by electron microscopy (Hitachi HU-12A, 100 kV). Both fractions were fixed with glutaraldehyde and osmium tetroxide, dehydrated in graded ethanols and embedded using the Epoxy resin system of Luft (18). Details of preparation were as reported previously (19).
Chemicals
Sephadex LH20 was obtained from Pharmacia. Reserpine, colchicine, vinblastine, tryptamine, 5-HTP and 5-HIAA were from Sigma Chemical Co. C14.5-HT (48.54 mCi/ mmol) was from New England Nuclear.
RESULTS
Morphological examination
Myelin and synaptic membranes fraction was isolated from rat brain stem and the purities were examined by electron microscopy.
As shown in Fig. 1 , electron microscopic examination of the myelin preparations revealed myelin fragments possessing the multi lamellar structure and indicated a homogeneous population of these organelles.
The synaptic membranes-rich fraction (F-5 fraction, particle density of 1.0-1.2 M sucrose) contained mainly synaptic ghost membranes, some of which showed the attachment of subsynaptic structures. Full detailed morphological information on this fraction was reported previously (19).
C'I•5-HT binding to the BtOH extracts fr•orn myelin
In our previous study (13), we found that when the butanol extracts from myelin frag ments were separated by Sephadex LHgp column chromatography 2 peaks of components eluted in chloroform-methanol 4:1 (i.e., peak I and 11) showed the binding capacity for C14-5-HT. To investigate the nature of this binding reaction, the butanol extracts from myelin fragments were preincubated with 1,000 fold excess of unlabeled 5-HT for 30 min and then 5 x 10 M of C14-5-HT was added. The bound radioactivity of peak I and II was measured by Sephadex LH71 column chromatography as described elsewhere. The elution profile of protein, lipid phosphorus and C14•5-HT from Sephadex LH20 column is shown in Fig. 3 . Total recovery of protein and lipid phosphorus from the column was 90.3 and 95.9 %, respectively. The major portion of protein peaks which accounted for 44.1 % of total recovery were eluted with chloroform, together with 77.7 % of the lipid phosphorus. Other peaks of both components were eluted with the more polar solvent mixtures, CM 6:1 and 4:1. However, neither fraction showed any evidence of a major peak of C11•5-HT in all solvent systems. These results indicate that the butanol extracts from synaptic membranes do not have the binding capacity for C11-5-HT.
Effect of various agents on binding
Various compounds were studied to determine their inhibitory effects on the saturable binding of 5-HT. The results (Table 1) indicated that although few compounds were effective, acetylcholine, dopamine and tryptamine inhibited the 5-HT binding but other compounds, e.g., LSD, reserpine, colchicine, vinblastine, 5-HTP, 5-HIAA, etc., had no effect. procedure did not lead to significant change in protein configuration, and that this procedure may be used to extract membrane-bound enzymes in an active form.
In the present work, we used butanol-water mixtures to extract the 5-HT binding proteins from myelin fragments.
As a control experiment of C14-5-HT binding, the ligand was run without butanol extracts, in which case a minute amount of radioactivity appeared in CM 4:1 (11.7%).
However, the remaining portion of radioactivity was retained on the column until elution with the methanol. To determine whether total radioactivity was a valid measure of C14. or that the binding between 5-HT and these materials will not be so tight. Preliminary experiments done with SDS-urea gel electrophoresis indicated that 5-HT might be more loosely bound to these materials (in preparation).
Finally, the present results suggest that the binding components of myelin butanol extracts have a high selectivity for 5-HT and this property may be implicated in a specific physiological function except for the receptor proteins in the central nervous system.
